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Abstract
Administration of chemotherapy in prostate cancer depends on patient fitness. In unfit patients, physiological impairment 
determines the optimum treatment. Although no consensus on assessing patient fitness currently exists, this article  proposes 
an algorithm combining the available information for administering chemotherapy, and in particular docetaxel, in unfit 
patients. It was constructed by reviewing factors that can influence treatment, such as performance status, taxane-related 
comorbidities and nutritional status. Geriatric scales for prostate cancer patients and alternative treatment regimens for this 
population are also reviewed. In summary, patients require overall assessment to optimise treatment. Use of docetaxel should 
be restricted in unfit patients, and other options must be evaluated, because of high toxicity and low efficacy.
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Introduction

There are 1.1 million new cases of prostate cancer every 
year worldwide and 307,000 deaths [1], but this incidence 
increases with age, and the disease coincides with various 
age-related conditions. The concept of “fitness” encom-
passes a person’s physical condition, as well as their health 
and wellbeing. Conversely, the terms “frailty” or “unfit-
ness” imply a state of cumulative impairment of the various 

physiological systems within an individual, which depend on 
many factors. Therefore, physical condition or fitness among 
elderly patients will differ, and should be assessed on an 
individual basis.

The occurrence of serious adverse effects related to the 
administration of prostate cancer treatments, especially 
chemotherapy, is significantly related to worse performance 
status. The likelihood of treatment effectiveness or success 
in unfit patients will be influenced by these side effects, 
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which prevent the administration of full doses and cause 
delays or complications that, in a worst-case scenario, may 
prove to be fatal. On the other hand, age itself should not 
be an exclusion factor, as a high proportion of the ageing 
population can benefit from these treatments. Moreover, 
physical function may be partly dictated by the disease itself, 
because some patients’ physical condition will improve with 
the treatment.

It is therefore essential for each patient’s fitness to be 
assessed on an individual basis, given that this is a highly 
heterogeneous population with considerable variation in 
cognitive and physical performance. In an attempt to stand-
ardise the assessment of fitness, various tools, geriatric 
scales and toxicity calculators have been proposed. How-
ever, there is no consensus on administering chemotherapy 
in this patient group.

This article describes a systematic review of the litera-
ture, bringing together the available information on admin-
istering chemotherapy, in particular docetaxel, in patients 
with prostate cancer, who should be treated according to 
their health status. Recommendations are made on how best 
to evaluate these patients, and which alternative treatment to 
provide to patients considered unfit.

Factors to consider in prostate cancer 
treatment

Age

Age is an important factor to be considered in prostate can-
cer, as 25% of patients are over 75 years old at diagnosis. 
Even at early tumour stages, mortality increases with age 
[2]. Moreover, this disease accounts for a third of cancer 
deaths in the over 80 s [3]. A number of determinants for 
geriatric patients have been incorporated into the recom-
mendations of the International Society of Geriatric Oncol-
ogy (SIOG) for the management of prostate cancer patients 
[4–6]. These guidelines advise performing an initial health 
assessment using the G8 tool, which includes eight param-
eters: food intake in the last 3 months, weight loss in the 
last 3 months, neuropsychological parameters, body mass 
index, use of other medications (more than three drugs), age, 
mobility, and the patient’s own view of his/her health com-
pared with other people of the same age. A score is assigned 
based on the severity of each parameter and a result of ≤ 14 
points was considered abnormal (Table 1).

The pivotal studies for cabazitaxel, abiraterone, enzaluta-
mide and 223Ra included patients over 75 years old (18, 25, 

Table 1   Parameters used to 
assess the health status of 
patients with prostate cancer

Items Score for possible responses

A Has food intake declined over the past 3 months owing to loss 
of appetite, digestive problems, and difficulties with chewing 
or swallowing?

0 = severe decrease in food intake
1 = moderate decrease in food intake
2 = no decrease in food intake

B Weight loss during the past 3 months 0 = weight loss of  > 3 kg
1 = does not know
2 = weight loss 1–3 kg
3 = no weight loss

C Mobility 0 = bed or chair bound
1 = able to get out of bed or chair but 

does not go out
2 = goes out

D Neuropsychological problems 0 = severe dementia or depression
1 = mild dementia
2 = no psychological problems

E Body mass index 0 ≤ 19 kg/m2

1 = 19.0–20.9 kg/m2

2 = 21.0–22.9 kg/m2

3 ≥ 23.0 kg/m2

F Does the patient take more than 3 prescribed drugs per day? 0 = yes
1 = no

G By comparison with other people of the same age, how does 
the patient consider his health status?

0 = not as good
0.5 = does not know
1.0 = as good as others
2.0 = better than others

H Age 0 ≥ 85 years
1 = 80–85 years

Total score 0–17
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28 and 28%, respectively). The benefit observed with these 
therapies was similar to that seen in younger patients, so age 
was not considered to be a risk factor [7–10]. In docetaxel 
studies, over 75 s also responded to treatment in the same 
way as the younger population [11].

As regards the toxicity of chemotherapy in the elderly 
population, the incidence of docetaxel-related fever, diar-
rhoea, anorexia, and peripheral oedema occurred at rates 
≥ 10% higher in patients who were ≥ 75 years of age versus 
< 65 years [12]. According to the European expanded access 
study for cabazitaxel, this drug’s adverse effects were more 
common among over 75 s, with a higher rate of grade 3 neu-
tropenia and greater use of granulocyte colony-stimulating 
factor (G-CSF), as well as a higher incidence of diarrhoea in 
the elderly population. Dose reduction and delay rates were 
similar in the over 70 and under 70 populations [13].

It can therefore be said that age alone is not a risk factor 
in these patients and the benefit provided is not very differ-
ent from that obtained by younger patients. Age should only 
be considered in the context of other comorbidities and the 
patient’s general condition.

Performance status

When evaluating a patient’s performance status, it is nec-
essary first to determine whether a particular parameter 
can be attributed to the malignancy itself or to some other 
type of disease or comorbidity. About 14% of patients with 
metastatic prostate cancer have a performance status of 2 
or above [14].

Most clinical studies only include patients with a perfor-
mance status of 0–1 and exclude those with a higher score. 
In trials of cabazitaxel, abiraterone, enzalutamide and 223Ra, 
approximately 10% of patients enrolled had a performance 
status of 2. All four studies found a similar survival benefit 
in this patient group as in patients with a performance status 
of 0–1 [7–10].

A meta-analysis of phase III studies analysed the efficacy 
of cabazitaxel, abiraterone and enzalutamide in 3149 pros-
tate cancer patients who progressed after docetaxel therapy 
and had a performance status of 2 [15]. In the overall popu-
lation analysed, the risk of death decreased by 31% in the 
experimental treatment arms [hazard ratio (HR) = 0.69; 95% 
confidence interval (CI) 0.63–0.76; p < 0.001]. In the 290 
patients with a performance status of 2 (9.2% of all patients 
evaluated), the risk of death fell by 26% in the experimental 
arms (HR = 0.74; 95% CI 0.56–0.98; p = 0.035).

It can be concluded that patients with a performance sta-
tus of 2 also benefit from these treatments. Even so, it is 
important to start therapy early, before a high-performance 
status score is reached, implying less benefit and worse 
survival.

Comorbidities by system

Renal insufficiency

Renal insufficiency is very common among patients with 
solid tumours. The Renal Insufficiency and Anticancer 
Medications (IRMA) study is a French observational trial 
that evaluated the prevalence of renal insufficiency in 4684 
cancer patients [16]. According to the Cockcroft-Gault and 
abbreviated Modification of Diet in Renal Disease (aMDRD) 
formulae, 57.4 and 52.9% of patients, respectively, had 
abnormal renal function. Of these, 222 patients had pros-
tate cancer, with a renal insufficiency rate of 62.6% (by the 
Cockcroft-Gault formula) and 55.9% (by the aMDRD for-
mula) [17].

A little amount of docetaxel is eliminated via the kidneys. 
Only 6% of the administered dose is recovered unchanged 
in the urine [18]. Also, plasma docetaxel concentrations in 
patients on haemodialysis were found to resemble those in 
patients with normal kidney function, and therefore it can be 
safely administered either before or after the procedure [19].

Although the prevalence of renal insufficiency in prostate 
cancer patients is high, and some drugs used for manag-
ing them may be nephrotoxic or require dose adjustments, 
other treatments such as docetaxel, require no dose reduc-
tion. In the IRMA study, 43.2% of patients had received 
docetaxel treatment without any cases of nephrotoxicity 
being recorded [17]. Even so, several cases of renal insuf-
ficiency and renal failure have been reported. However, in 
approximately 20% of these cases there were no risk fac-
tors for acute renal failure, such as concomitant nephrotoxic 
medicinal products and gastrointestinal disorders [12].

Hepatic insufficiency

Hepatic insufficiency is an uncommon comorbidity in 
patients diagnosed with prostate cancer, with incidence rates 
of 0.2% for cirrhosis/chronic hepatitis and 0.06% for moder-
ate/severe liver disease [20].

Docetaxel undergoes extensive hepatic metabolism via 
the cytochrome CYP3A pathway [21]. In observational and 
retrospective studies, docetaxel clearance was observed to 
be 12–38% lower in patients with abnormal plasma total 
bilirubin and/or transaminase levels [21].

The Child–Pugh score or classification is a useful method 
for staging the severity of hepatic dysfunction. However, it 
includes variables such as ascites, encephalopathy and ele-
vated international normalised ratio (INR), which are not 
well-established predictors of docetaxel pharmacokinetics. 
According to this drug’s summary of product characteristics, 
if serum bilirubin levels are above the upper limit of normal 
(ULN) and/or transaminase (AST/ALT) values exceed 3.5 
times the ULN, associated with alkaline phosphatase values 
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over 6 times that limit, a dose reduction cannot be recom-
mended and docetaxel should not be used unless strictly 
indicated [12].

In the event of hepatic insufficiency, each case needs to 
be considered on an individual basis. This is because raised 
alkaline phosphatase or liver enzyme levels can occur as a 
consequence of bone metastases (common in prostate cancer 
patients) or liver metastases. To ascertain why these param-
eters are raised, tests can be ordered to identify their cause. 
When these enzyme levels are raised because of metastasis, 
docetaxel administration is not contraindicated, although the 
dose should be adjusted. If these enzyme levels are elevated 
for other reasons, use of this drug should be avoided.

Neuropsychiatric disease

Neuropathies are diseases that affect the central and periph-
eral nervous system. Although the term is often used as a 
synonym for peripheral neuropathy, the latter refers primar-
ily to disorders affecting the peripheral nervous system. 
Polyneuropathy has a wide range of causes, from diabetes 
mellitus to alcohol abuse, human immunodeficiency virus 
(HIV) infection and chemotherapy. Several cytostatic agents 
may cause these neuropathies, including taxanes. The most 
frequent grade 3–4 neurotoxicity caused by docetaxel is 
peripheral sensory neuropathy, present in 1.2% of cases 
[12]. Clinical trials of these drugs have reported grade 2–4 
peripheral neuropathy rates of 15–23% [22]. That incidence 
depends on various factors, such as dose per cycle, treat-
ment regimen, duration of infusion, cumulative doses and, 
as mentioned above, comorbidities such as diabetes melli-
tus. It has been confirmed that severe peripheral neuropathy 
(grades 3 and 4), as defined by the Common Terminology 
Criteria for Adverse Events (CTCAE), mainly occurs with 
paclitaxel-based chemotherapy rather than docetaxel [23]. 
A retrospective analysis looked at the relationship between 
certain comorbidities (hypothyroidism, arterial hyperten-
sion, varicella-zoster virus infection, autoimmune disease, 
peripheral vascular disease and diabetes mellitus) and the 
risk of developing peripheral neuropathy in patients treated 
with taxanes [22]. It was found that only patients with dia-
betes mellitus, or underlying diabetic complications, had 
up to twice the risk of developing peripheral neuropathy, 
compared with non-diabetic patients. Moreover, those given 
paclitaxel were more likely to develop grade 2–4 periph-
eral neuropathy than those treated with docetaxel (25 versus 
12%, respectively). It was also observed that, for each age 
increment above 65 years, the risk of peripheral neuropathy 
rose by 4% [22]. The other comorbidities analysed did not 
show any association with the risk of developing peripheral 
neuropathy.

In another retrospective analysis, it was observed that the 
risk of developing peripheral neuropathy in taxane-treated 

patients diagnosed with diabetes mellitus more than 5 years 
earlier was higher than in non-diabetic patients [24]. Periph-
eral neuropathy rates were 48.8% in patients without diabetes 
mellitus, 52.8% in patients diagnosed with diabetes mellitus 
less than 5 years previously, and 75% in patients diagnosed 
with diabetes mellitus more than 5 years previously.

Based on the above evidence, for patients with a long 
history of diabetes mellitus, and peripheral neuropathy 
of grade 2 or above, docetaxel therapy is not considered 
suitable. However, this treatment could be considered in 
patients with peripheral neuropathy of up to grade 2 caused 
by another comorbidity.

Cardiovascular disease

Cardiovascular disease is the main cause of death in Western 
countries, and its prevalence rises with age. Although its 
origin is multifactorial, the most common risk factors pre-
disposing to the development of cardiovascular conditions 
are ischaemic heart disease and cerebrovascular disease [25].

Most patients with advanced prostate cancer have had 
hormone therapy, which increases the risk of comorbidities 
including cardiovascular disease [26, 27]. Moreover, many 
treatments, including chemotherapy, can trigger serious car-
diovascular events, especially in patients with underlying 
heart disease. This is due to the stress these drugs place on 
the body, by causing myelosuppression and because of their 
direct effects on the myocardium [28]. In fact, agents that 
act on microtubules, such as taxanes, have been linked to the 
development of arrhythmias and myocardial ischaemia [29].

Patients with heart failure or significantly reduced left 
ventricular ejection fraction (LVEF) treated with chemo-
therapy are at high risk of experiencing an episode of con-
gestive heart failure or another serious cardiac event. Vari-
ous assessment scales exist for patients with heart failure. 
The most widely used is the New York Heart Association 
(NYHA) functional classification. This defines 4 classes 
(I, II, III and IV) based on limitations to patients’ physical 
activity imposed by cardiac symptoms [30]. This system can 
be used to assess severity of heart failure before deciding 
which anticancer treatment to administer.

Cancer, on the other hand, combined with a heart condi-
tion such as atrial fibrillation or heart failure, chemotherapy, 
dehydration and other factors related to malignant disease 
and its treatment, increases the risk of thromboembolic and 
cerebrovascular events. Accordingly, before chemotherapy 
is administered, the patient’s past history of such conditions 
must be taken into account.

To identify patients at high risk of venous thromboem-
bolic events, a predictive model was developed to stratify 
thromboembolic disease risk in cancer patients before start-
ing chemotherapy, using clinical variables (tumour site, 
body mass index) and laboratory parameters (platelet and 
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white blood cell counts, haemoglobin level) [31]. Other fac-
tors also related to the risk of developing thromboembolic 
disease were subsequently added, such as cancer stage, pres-
ence of a central venous catheter, and G-CSF use. Patients 
at high, intermediate and low risk were identified in this 
way [32].

Thus, all patients with metastatic prostate cancer and 
pre-existing cardiovascular disease (such as significantly 
reduced LVEF, heart failure, unstable angina, thromboem-
bolic events, severe arrhythmia, etc.) should be individually 
assessed. This will enable careful choice of the anticancer 
treatment that entails the least risk of a serious cardiovas-
cular event, by avoiding chemotherapy and using effective 
alternative treatments [33].

Respiratory disease

Respiratory comorbidities are often related to heart disease. 
Because of its frequency, the most prominent is chronic 
obstructive pulmonary disease (COPD), the incidence of 
which rises with age. This condition is not uncommonly 
encountered in patients with metastatic hormone-refractory 
prostate cancer, for whom taxanes are a treatment option.

Administering chemotherapy to patients with serious 
lung disease, such as severe COPD or pulmonary fibrosis, 
increases the risk of toxicity, because of these patients’ 
functional limitations. There is also a greater risk of lung 
infections, which may be more severe as a consequence of 
neutropenia secondary to chemotherapy-induced myelosup-
pression [34].

It must also be remembered that one of the potential side 
effects of docetaxel is pulmonary toxicity, most commonly 
interstitial pneumonitis. Less frequently, non-cardiogenic 
pulmonary oedema and pleural effusion can occur, second-
ary to capillary leakage syndrome [35].

Accordingly, patients with disseminated prostate cancer 
and severe lung disease or pulmonary fibrosis are not eligi-
ble for taxane therapy, and other treatment options should 
be assessed.

Nutritional status

Of the various parameters to be taken into account when 
administering a therapy, nutritional status is one of the most 
important, because malnutrition is associated with increased 
mortality in cancer patients [36]. As this is a generally 
reversible abnormality, unless severe, it can be simply esti-
mated by looking at weight loss in the last 3 months [37]. 
Good nutritional status is defined as < 5% weight loss in 
the last 3 months. Weight loss of 5–10% indicates moderate 
undernourishment, whereas > 10% weight loss is regarded 
as severe undernourishment [4, 6].

Nutritional status is therefore included among the 8 
parameters evaluated in the SIOG recommendations, as 
one of the first two items to consider [4, 6] (Table 1). 
Accordingly, if a patient has lost > 3  kg in the last 
3 months, or is eating less, he/she would be deemed frail, 
and a non-chemotherapy treatment should be considered.

Tools to evaluate frailty and toxicity

In 2010, after conducting a systematic literature review, 
SIOG developed its guidelines for prostate cancer man-
agement in men over 70 years old [5, 37]. In 2017, a new 
multidisciplinary SIOG working group updated those 
recommendations [4]. The SIOG prostate cancer working 
group has established that elderly patients with this dis-
ease should be managed according to their health status, 
which is mainly determined by their comorbidities, not by 
chronological age [4, 5]. Patients’ health status affects both 
their survival and their treatment tolerance.

A validated, rapid, health status screening instrument 
can be used to identify patients who should undergo more 
thorough health evaluation, analysing comorbidities, 
nutritional status, and cognitive and physical functions. 
Screening can be performed using various scales, such as 
the Groningen Frailty Index [38], the Vulnerable Elders 
Survey-13 [39] and G8 [40]. The SIOG prostate cancer 
working group recommends systematic use of the G8 scale 
as a screening method, and an abnormal result strongly 
predicted 1-year mortality with a high sensitivity [41].

Another way to evaluate comorbidities is using the 
Cumulative Illness Score Rating-Geriatrics (CISR-G) 
[42]. This scale has been validated in cancer patients, 
and its prognostic performance correlates well with the 
Charlson index. Non-life-threatening comorbidities are 
also included according to their severity and control [43, 
44]. Two scales are recommended for evaluating depend-
ence level: activities of Daily Living (ADL), which rates 
a patient’s ability to carry out activities of daily life; and 
Instrumental Activities of Daily Living (IADL), which 
measures a patient’s skill at performing activities requir-
ing a higher level of cognition [40, 45]. The next step is 
to determine a patient’s nutritional status by estimating 
weight loss and neuropsychological problems. Lastly, the 
possibility of resolving specific issues should be evaluated 
on an individual basis.

Following these recommendations, elderly patients with 
prostate cancer may be divided into three groups:

•	 Healthy or fit patients, who score over 14 on the G8 scale. 
These patients can tolerate, and therefore receive, stand-
ard treatment.
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•	 Vulnerable patients with reversible impairment, whose 
G8 score is 14 or lower. These patients should receive 
standard treatment after medical intervention.

•	 Frail patients with non-reversible impairment, scoring 
14 or lower on the G8 scale. These patients might ben-
efit from geriatric intervention, including comprehensive 
geriatric assessment, and could receive adapted treat-
ment.

The SIOG expert panel advises that, by following their 
algorithm, which depends on whether a patient is deemed fit 
or unfit for docetaxel therapy, the standard docetaxel chemo-
therapy regimen (75 mg/m2 every 3 weeks) is appropriate 
for fit and vulnerable elderly patients, while an alternative 
regimen can be used in frail patients [4, 6].

The CRASH score finds different risk of development 
of chemotherapy toxicity evaluating diastolic blood pres-
sure, IADL score, LDH value, scheme of chemotherapy, 
ECOG-PS, Mini Mental Health Status and Mini Nutritional 
assessment, with different scores to hematologic and non-
hematologic toxicities [46].

Another model for predicting chemotherapy toxicity 
was developed by Hurria et al. (CARG, Cancer and Aging 
Research Group) They ponder age of patient, cancer type, 
planned chemotherapy dose, planned number of chemo-
therapy drugs, haemoglobin level, creatinine clearance (by 
Jeliffe, ideal weight), hearing, presence of falls in the past 
6 months, capability of taking their own medicines, capabil-
ity of walk and social activities. They classify the risk in low, 
medium and high to develop chemotherapy toxicity [47, 48].

In 2016, a comparison was made among CARG tool, 
VES-13 and oncologist judgment to predict toxicities greater 
or equal than grade 3 in men who underwent chemotherapy 
for metastatic prostate cancer, but no differences among 
them were found to predict the risk of toxicity [49].

Absolute contraindications

The main contraindications for docetaxel are neuropathy, 
dementia, allergic reactions, previous severe toxicity includ-
ing hypersensitivity to the drug, uncontrolled serious dis-
ease (infectious, inflammatory, autoimmune, etc.). Absolute 
contraindications include serum neutrophil count < 1500/µl, 
hypersensitivity to the drug and severe hepatic insufficiency.

Absolute contraindications for docetaxel also include 
poor general condition (performance status 3 and most 
patients with performance status 2). Relative contraindica-
tions, with a recommendation for special precautions for 
its use, include comorbidities unrelated to prostate cancer, 
and frailty as defined by an appropriate geriatric evaluation 
(according to SIOG recommendations), because the adverse 

effects will be exacerbated in patients with any of these pro-
files [50].

Defining the unfit patient

Defining a patient with castration-resistant prostate cancer 
as unfit for docetaxel therapy relies on the health profession-
al’s clinical assessment of performance status, with no age 
restrictions but with appropriate geriatric assessment using 
the ADL and IADL scales as well as evaluating the patient’s 
comorbidities and nutritional status. Hence, patients with a 
performance status of 2 or above, or a poor geriatric assess-
ment, would be unfit for treatment. This is the right time to 
identify patients whose general condition and comorbidi-
ties might or might not be improved by some medical inter-
vention. These patients might subsequently become fit for 
treatment.

Other patients unfit for docetaxel therapy are those with 
severe hepatic insufficiency (by the Child–Pugh classifica-
tion), severe interstitial lung disease or severe COPD, over 
10% weight loss in the preceding 3 months, heart failure of 
NYHA class III or above, or frailty by the SIOG G8 scale. 
Figure 1 provides details of the treatment algorithm for 
patients with castration-resistant prostate cancer, according 
to whether they are unfit or fit, elder vulnerable or frail for 
docetaxel therapy.

Alternative treatment regimens for unfit 
patients

Based on results published in 2004, docetaxel became the 
first agent to have an impact on the prognosis of castration-
resistant prostate cancer, and thus the first standard of care 
in this clinical scenario [51, 52]. Nevertheless, the patients 
included in those publications do not represent “real-world” 
patients, because, as in any phase III study, only selected 
patients were assessed. The role of docetaxel in terms of 
safety and efficacy in unfit patients therefore cannot be 
deduced from the results obtained. There is very little infor-
mation about this, and the publications available only ana-
lysed this scenario in elderly patients, because up to 75% of 
cancer patients aged 75 years or above are classed as unfit 
for docetaxel treatment [53].

Several clinical studies have suggested that weekly doc-
etaxel regimens reduce the incidence of myelosuppres-
sion, so these might be more appropriate for frail patients 
[54, 55]. One article describes a multicentre, retrospec-
tive evaluation of 175 elderly men with castration-resistant 
prostate cancer treated with a standard regimen of doc-
etaxel administered every 3 weeks, or an adapted regi-
men. In most cases, this was weekly and involved doses of 
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30–35 mg/m2 [56]. The study report does not say whether 
patients’ general condition was taken into account when 
assigning the type of treatment regimen. However, patients 
treated with an adapted regimen had higher median age 
(> 80 years: 41.2% on adapted regimen versus 25.3% on 
standard regimen; p < 0.05), worse performance status 
(performance status > 2: 27.5% on adapted regimen ver-
sus 13.7% on standard regimen; p < 0.05) and reported a 
higher daily intake of analgesics (62.5% on adapted regi-
men versus 42.1% on standard regimen; p < 0.05) than 
those treated with the standard regimen. The occurrence 
of serious adverse events was found to be significantly 
correlated with worse performance status. There was 
more haematological toxicity on the standard regimen, 
with a higher rate of neutropenia and febrile neutropenia, 
whereas more fatigue occurred with the adapted regimen. 
There were no differences in prostate-specific antigen 
(PSA) levels between the two groups. The overall response 
rate showed no statistically significant differences between 

the standard regimen and the adapted regimen (40 versus 
43%, respectively; p = 0.96).

The design and retrospective nature of this study make it 
difficult to draw conclusions. Based on its results, however, 
the authors recommended performing a geriatric evaluation 
and assessing adapted docetaxel regimens in unfit or frail 
patients.

A randomised phase II study prospectively evaluated 
the role of docetaxel every 3 weeks (cycle 1: 60 mg/m2; 
subsequent cycles: 70 mg/m2) or weekly (35 mg/m2 days 
1 and 8 every 3 weeks) in elderly patients considered 
vulnerable or frail according to the SIOG classification 
[57, 58]. The trial included 66 patients at 21 sites. It was 
closed prematurely on the safety committee’s recommen-
dation because of an excess of deaths caused by toxicity 
in frail patients. The authors therefore concluded that nei-
ther treatment regimen is feasible in patients of this type. 
However, another study prospectively compared a regimen 
involving docetaxel 75 mg/m2 every 3 weeks against one 

Fig. 1   Treatment algorithm
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consisting of docetaxel 50 mg/m2 on days 1 and 14 every 
4 weeks in 360 patients with hormone-refractory prostate 
cancer [59]. Greater toxicity, mainly of a haematologi-
cal nature, was observed on the 3-weekly regimen. It was 
concluded that the biweekly regimen is better tolerated and 
can be considered as an option for elderly patients too unfit 
or frail for the standard docetaxel regimen.

On the other hand, 223Ra has demonstrated an improve-
ment in overall survival in patients unfit for docetaxel in 
a phase III study [HR 0.69 (95% CI 0.52–0.92)] showing 
a very good safety profile, with anaemia and thrombocy-
topenia as the main toxicities (14 and 6% of grade 3–4 
events, respectively) [10, 60].

Based mainly on the absence of any firm recommenda-
tions for alternative docetaxel regimens, we recommend 
that the use of 223Ra be assessed as the first option for 
frail or unfit patients, provided they meet the criteria for 
receiving it. If they fail to meet those criteria, alternative 
docetaxel regimens should be assessed.

Conclusions

A patient with prostate cancer should be assessed for opti-
misation of the available treatments, especially chemother-
apy. Given that health status affects not only the survival 
of these patients but also their tolerance of the treatments 
used, it is very important for this parameter to be assessed. 
While health status appears not to be affected by age, it 
is influenced by comorbidities. That means analysing 
comorbidities, nutritional status, and cognitive and physi-
cal functions.

Whereas docetaxel is suitable for fit and vulnerable 
patients, due to the absence of firm recommendations for 
alternative docetaxel regimens, we recommend that 223Ra 
be assessed as the first option in frail or unfit patients, pro-
vided they meet the criteria for receiving it. If they fail to 
meet those criteria, given the high probability of toxicity 
and the expected resultant lack of efficacy, we recommend 
that alternative docetaxel regimens should be assessed. 
The biweekly regimen is better tolerated and suitable for 
unfit or frail elderly patients.
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